Engaging in regular physical activity (PA) is important in maintaining health and increasing the overall quality of life of people living with HIV (PLWH). The deep south of the USA is known for its high rate of sedentary behavior although data on the activity levels and perceptions of the benefits and barriers to exercise in women living with HIV in the deep south are lacking. Understanding the perceived benefits and barriers to exercise can guide the development of PA interventions. We conducted a crosssectional study to determine the PA levels and perceived benefits and barriers to exercise associated with both age and depression level in a group of HIV+ women living in the deep south. We recruited a total of 50 participants from a cohort site for the Women's Interagency HIV Study. Depression was assessed using the Center for Epidemiological Studies Depression Scale (CES-D) and benefits/barriers to exercise were measured using the Exercise Benefits and Barriers Scale (EBBS). We measured PA both subjectively and objectively using the International Physical Activity Questionnaire (IPAQ) and a Fitbit PA monitor, respectively. Our sample was predominantly African-American (96%) and the mean ±SD age, body mass index, and CES-D score were 42 ± 8.8 years, 36.6 ± 11.5 kg/m 2 , and 15.6 ± 11.4, respectively. Both subjective and objective measures of PA indicated that our participants were sedentary. The greatest perceived benefit to exercise was physical performance and the greatest barrier to exercise was physical exertion. Higher overall perceived benefits were reported by women ≥43 years and women reporting higher levels of depression. There was no difference in overall barriers associated with age and depression level, but women with depression felt more fatigued by exercise. The results of this study can be helpful when designing and implementing PA interventions in women living with HIV in the deep south.
Introduction
HIV infection in women is a significant concern (Centers for Disease Control and Prevention, 2008) . The number of African-American women with HIV is nearly 15 times that of white women (Centers for Disease Control and Prevention, 2008) . HIV treatment involves administration of antiretroviral drugs that suppress viral replication and increase immune function (Kavanagh et al., 2015) . These drugs have greatly increased the life span of people living with HIV (PLWH), making them susceptible to chronic disease (Desai et al., 2015; Neto, Zwirtes, & Brites, 2013) . Thus, adaptation of a healthy lifestyle that includes regular physical activity (PA) is important to long-term health in PLWH.
Physical inactivity is a concern, particularly in the deep south of the United States (Xu et al., 2013) . In PLWH, PA can decrease viral load (Bopp et al., 2004) , increase CD4 T cell counts (Ezema et al., 2014) , decrease risk of cardiovascular disease (Dolan et al., 2006; Ezema et al., 2014; Jaggers et al., 2014; Roos, Myezwa, van Aswegen, & Musenge, 2014) , and reduce symptoms of depression (Neidig, Smith, & Brashers, 2003) , the most common psychiatric disorder among PLWH (Lowther, Selman, Harding, & Higginson, 2014) . Determining the perceived benefits/barriers to PA in PLWH can guide the development of muchneeded interventions (Pekmezi et al., 2013) . In this study, we measured PA levels and benefits/barriers to PA in a group of predominantly African-American HIV+ women in the deep south of the United States and determined differences associated with age and depression levels.
Materials and methods

Participant recruitment
We recruited 50 HIV+ women that were part of the Women's Interagency HIV Study (Bacon et al., 2005) . Participants were recruited after obtaining written informed consent according to a University of Mississippi Medical Center Institutional Review Board approved protocol.
Physical activity measurement
The International Physical Activity Questionnaire Short Form (IPAQ) was used to subjectively assess the number of self-reported days each participant engaged in vigorous or moderate intensity activities (Lee, Macfarlane, Lam, & Stewart, 2011) . We objectively measured PA for seven days using a Fitbit activity monitor (Bai et al., 2015; Ferguson, Rowlands, Olds, & Maher, 2015) . Steps per day and active minutes per day (activities ≥3 METS) (Washington, Banna, & Gibson, 2014) were recorded. We used 10,000 steps as the cutoff for being considered "active" (Tudor-Locke, Hatano, Pangrazi, & Kang, 2008) .
Benefits/Barriers assessment
The Exercise Benefits and Barriers Scale (EBBS) (Sechrist, Walker, & Pender, 1987) assessed perceived benefits and barriers to exercise. Participants are asked to rank their agreement with each of 29 statements (4 = strongly agree, 3 = agree, 2 = disagree, 1 = strongly disagree).
Depression assessment
The Center for Epidemiological Studies Depression Scale (CES-D) (Smarr & Keefer, 2011 ) was used to measure depression. The CES-D has an established cutoff score of 16 or greater that is indicative of individuals being at risk for clinical depression (Smarr & Keefer, 2011) and has been used extensively in PLWH (Cochran & Mays, 1994; McGuire, Kempen, Localio, Ellenberg, & Douglas, 2015; Neidig et al., 2003; Yi et al., 2006) .
Statistical analyses
Statistical analyses were performed using Microsoft Excel and SPSS v22. The average (standard deviation) for each question was computed. To compare results associated with age, we used the median age (43 years) to split the data into two groups: <43 and ≥43 years. For depression, we used the CES-D cutoff score of 16 to divide the women into two groups: <16 (n = 28) and ≥16 (n = 22) on the CES-D scale. A two-tailed student's t-test was used to test for statistical differences between the groups. A p value <0.05 was determined to be significant. Reliability of questionnaires was measured using Cronbach's α.
Results
Participant characteristics and physical activity levels
Eighty percent of our participants were overweight (body mass index [BMI] ≥25 kg/m 2 ) and 72% were obese (BMI ≥30 kg/m 2 ) ( Table 1) . Mean CES-D score was 15.6 (±11.4) and 44% (n = 22) of our participants met the cutoff score (≥16) for being at risk for clinical depression. The CES-D had good reliability in our sample (Cronbach's α = 0.881). Eighty four percent of our participants reported no vigorous and 48% reported no moderateintensity activity in the previous seven days. Participants took an average of 7234 (±3075) steps/day and engaged in 32.5 (±37.7) active min/wk.
Perceived benefits and barriers of exercise
The EBBS benefit and barrier scales had good reliability in our sample (Cronbach's α = 0.925 and 0.827, respectively). Physical performance was the greatest perceived benefit (Avg ± SD) (3.25 ± 0.06) and social interaction (2.82 ± 0.08) was the lowest benefit (Table 2) .
Physical exertion ranked as the highest barrier (2.39 ± 0.2) and exercise milieu (1.9 ± 0.14) as the lowest (Table 3) . "Exercise tires me" (2.64 ± 0.8) and "My family members do not encourage me to exercise" (2.34 ± 0.9) (Table 3 ) ranked as top barriers.
Perceived benefits of exercise associated with age and depression level
There were no significant differences in BMI (p = 0.853), depression (p = 0.627), or activity levels (p = 0.210) between the two age groups. Older women perceived significantly greater benefits of exercise compared to younger women (younger: 3.07 ± 0.19, older: 3.21 ± 0.18; p = 0.006) ( Table 2) . Physical performance (younger: 3.17 ± 0.07, older: 3.32 ± 0.09; p = 0.003) and preventive health (younger: 3.07 ± 0.06, older: 3.21 ± 0.2; p = 0.027) ranked significantly higher among the older women. "Exercising improves the functioning of my cardiovascular system" ranked significantly higher in the older women (younger: 3.08 ± 0.6, older: 3.42 ± 0.58; p = 0.044). There were no differences in age (p = 0.349), BMI (p = 0.583), or activity levels (p = 0.421) between the two depression groups. Women with higher CES-D scores perceived greater benefits to exercise (Low: 3.05 ± 0.05, High: 3.25 ± 0.2; p < 0.001). Women with higher CES-D scores ranked life enhancement (Low: 3.07 ± 0.1, High: 3.21 ± 0.1; p = 0.029), physical performance (Low: 3.16 ± 0.04, High: 3.36 ± 0.1; p < 0.001), psychological outlook (Low: 3.13 ± 0.09, High: 3.29 ± 0.13; p = 0.032), and preventive health (Low: 3.01 ± 0.05, High: 3.44 ± 0.19; p = 0.019) higher than women with lower CES-D scores.
Perceived barriers to exercise associated with age and depression level
There were no significant differences in barriers associated with age or depression level (Table 3 ). Both age groups ranked physical exertion as the greatest barrier. The statement "Exercise tires me" was ranked as the highest perceived barrier in both age groups (Table 3) . Both depression groups ranked physical exertion as the greatest barrier. The statement "Exercise tires me" was ranked as the highest perceived barrier in both depression groups.
Discussion
Determining perceived benefits/barriers to exercise can be useful in the development of interventions. Physical exertion and family discouragement were reported as the largest barriers to exercise (Table 3) . Older participants reported more overall agreement with the benefits scale (Table 2 ). Both age groups ranked physical exertion as the greatest barrier to exercise (Table 3) . Participants with higher CES-D scores reported more overall agreement with the benefits scale (Table 2) .
At least one study has described barriers to PA in PLWH in South Africa (Roos, Myezwa, & van Aswegen, 2015) . Similar to our results, physical complaints, such as being tired or having low energy levels, were identified as barriers to PA (Roos et al., 2015) . Reduced VO 2 peak associated with poor muscle strength has been reported in PLWH and may account for this finding (Raso et al., 2013) . Past experiences with exercise (e.g. exercising at the wrong intensity leading to failure to complete the task and loss of motivation) may also explain this perceived barrier. Self-efficacy, or the belief that one can successfully complete a task, is a core element of Social Cognitive Theory (Young, Plotnikoff, Collins, Callister, & Morgan, 2014) . Strategies that can be used to overcome this barrier include modifying frequency, intensity, time, and type of exercise to levels that are appropriate for the current fitness level. Lack of family support could be overcome by building a social support system with like-minded people. Interestingly, social interaction was perceived as the lowest benefit in all of our analyses. Building this as a benefit in targeted PA interventions could help to counteract the perceived lack of family support. Family encouragement was identified as a facilitator of exercise in a previous study (Roos et al., 2015) . In the Roos study, participants were part of an exercise program while our participants were not. Perhaps our participants would have a different perception of family support if they had been participating in an exercise program.
This study has several limitations. Most of our participants were from the Jackson, MS, metropolitan area, so the results are likely not generalizable to more rural populations. Our study was cross-sectional and data were mostly collected during the fall/winter months. We do not know if our results would differ had data been collected at a different time of the year. Our sample size was also small, predominantly obese and African-American which limits the generalizability of the findings. Finally, we did not collect information on HIV/depression diagnoses or antiretrovirals which could impact our results. Future studies may look at perceived exercise benefits/barriers based on these clinical parameters.
PLWH should be encouraged to start and maintain an exercise program. Understanding perceived barriers to exercise can facilitate the design of these programs.
